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Teopema TBepbepra nnm "4yTb-4yTb NOABUHEM'

1. AaHBI N TOYEK Ha IIAOCKOCTH. A\OKa’kWTe, YTO Ha IPaHUIlEe KPyra HauMEHbIIIEro
paapmyca, COAEPKAIIErO 3T TOYKH,
(a) ecTp mo KpaiiHe#l Mepe ABE TOYKHU U3 MHOYKECTBA,;

(b) ecTs AMbO O KpaiiHe#l Mepe TPy TOYKM U3 MHOXKECTBA, AUOO ABe TOUKU U3
MHO>KECTBA, AEKaIle ANAMETPAABHO IIPOTUBOIOAOMKHO.

Teopema Teepbepra. IIycts B RY pamsl (r— 1)(d + 1) + 1 Touex. Toraa mX MOXKHO
Pa3buTh Ha HEIEPECEKAIOIINECS IOAMHOXXeCTBA P, Py, ..., P, Tak, 9TOOE! ¥ BBIIYKABIX
000AOYEK ITUX IIOAMHOXKECTB UMEAACH XOTS OBI OAHA 0OIasi TouKa.

2. BeiBepUTE U3 YTBEP>KAECHUS TeOpPEMEI TBepbepra
(a) Teopemy Papona ars RY; (b) Teopemy o IeHTpaAbHOR Touke ars R?;
(c) Teopemy o IHeHTpaAbHOM TouKe AAs RY.
3. Mokaxkute Teopemy TBepbepra ars R?: MEOKecTBO P 13 3r—2 TOYeK Ha IAOCKO-

CTU BCETAA MOXXHO pa3buTh Ha mopMHOXecTBa Pq, Py, ..., Py, AAS KOTODBIX BBIIIYKABIE
060A0YKM MMEIOT OOIIYyI0 TOYKY. N\OKa*KUTE CAEAYIOIIUE YTBEPKAEHMS:

(a) CyurecTByeT Kakoe-TO paspeaeHue P u Kako#-To KpyT B, mepeceraromuii Bce
conv(P;).

(b) Ecam ecTb pasbuenue P u B u3 mpeABIAYIIEro MyHKTA, TO MOXXKHO IIEpepac-
IIPEAEAUTH TOYKM MEXKAY MHOXXECTBaMU P; Tak, 4TOOBI Ka*KAOe COAEPKano He boaee
TPEX TOUeK M B BcE emé mpopoaxan mepecekarhb Bce conv(P;). (C sToro momenTa
OyAEM CUMTATh, YTO BCE MHOXKECTBA U3 P; copeprkaT He boAee TPEX TOUEK.)

(c) Ecaz B copep>xuT BHyTpeHHME Touku Bcex conv(P;), To paauyc B moxxmHO
YMEHBITUTD (HE TEPsIsi CBOXCTBA II€PECEUEHUsI C BEIIYKABIMUA OOOAOUKAMH).

(d) IlycTs c HexoTOpEIME P;,, ..., P;, KpyT B mepecexaeTcs TOABKO 11O I'PaHUYHEIM
TouKaM. Bcau 1eHTp B He A€XUT BHYTPU BBIIYKAOK ODOAOUKK TOYUEK IIEPECEUEHUS
(KacaHmst) C 9TUMU MHOXXECTBAMU, TO B MOXXHO 4yTb-YyTh IOABHHYTH ¥ YMEHBLIIUTH
PaAUycC, He Tepsis I'AaBHOT'O CBOMCTBA.

(e) IIycrs c mekoTopeMU Pi,,...,P; Kpyr B mepecekaeTcs TOABKO IO IpaHUY-
HBIM TouKaM. Hcau meHTp B AeXUT BHYTPH BBIIYKAOY ODOAOYUKYM TOUEK KACAHUS C
3TUMU MHOKECTBAMU, TO CPEAM ITUX MHOMKECTB HAMAETCS XOTsI OBl OAHO, COCTOSIIIIEE
u3 Tpéx (mam 6oaee) Touek. (EcTh mapa oCOBEIX CAydaeB, KOTAQ 3TO HE TaK, TOTAA
IIepepacIpeAeAnTe TOYKY P Tak, YTOOEI KPYT MOXKHO OBIAO YMEHBIIUTb. )

(f) Ecau meHTp B AeXXUT BHYTPH BBIIYKAOW ODOANOYKK TOYEK KACAHUSI, KaK B
IPEABIAYIIEM IIYHKTE, TO OH AE€XUT BHYTPH BBIIYKAOK O0DONOUKY KaKUX-TO TPEX U3
TOYEK KacaHUsl. Toraa MOXKHO II€pepaclpeAEeAUTh TOYKU MHOXeCTB Pi,,...,P; Tax,
4TOOBI XOTsI OBI OAHA U3 BEIIYKABIX 000A0YEK MHOJKECTB Ilepecekana B II0 BHYTPEHHUM
TOYKaM.



(9) Ecau papuyc B monoXuTeneH, TO €0 MOXKHO YMEHBIIIUTh U IIPYU 3TOM COXpPa-
HUTD IIepeceveHre CO BCEMU BEIIYKABIMEU obonoukamu P;. Toraa cyimecTByeT Takoe
pasbuenue P, auTo B — 3T0 opHa TOUYKA.

IAna caMocTosATENLHOrO pelleHns

4. Teopema Kupwbeprepa gns R?. ITycts P1,..., P, — MHOXXeCcTBa TOYEK Ha IIAOCKO-
CTH, ANSI KOTOPHIX IIEPECEYEHNE UX BBITYKABIX 000A0UeK HeyCcTo. Toraa CyIiecTBYIOT
nopMuOXecTBa P; C Py,..., P/ C P, c cyMMapHEIM KOAXIECTBOM TOUEK PABHBLIM 3T—2,
Takye 9TO Bce conv(P!) uMmeroT XOTs 6B OAHY OOIIYIO TOUKY.

5. ObobmuTe AOKa3aTeAbCTBO TeopeMEl T'Bepbepra ars RY.
6. LiBeTHas Teopema Kapateogopu. ITycTs A — MHOXXECTBO CHHUX, A) — MHOXECTBO
KPacCHBIX, a A3 — MHOYXECTBO 3€AEHBIX TOYEK HA IIAOCKOCTH, ¥ KOTOPBIX BBIIYKABIE

0b60NA0YKY MMEIOT XOTsI OBI 0AHY 061IyIo TouKy X. AOKa>kuTe, 4TO Torpa X IpUHAAAE-
JKUT KaKOMY-TO TPEYTOABHUKY C Pa3HOIIBETHBLIMY BEPIIVHAMU.



